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(57) Abstract: Method for measuring friction in a hair sample, comprising: (a) providing a friction member, (b) drawing it through 
the hair, generating a frictional noise signal; and (c) capturing the signal by a noise sensor. Device suitable for use in said method, 
comprising comb means having a plurality of tines and a noise sensor arranged to capture frictional noise generated by passage of 
comb means through the hair. System for assessing the level of damage in a hair sample, comprising: (a) defining hair categories; (b) 
associating with each category a standard trace representative of the frictional noise signal generated when a standard sample in that 
category is subjected to said method; (c) assigning the sample to one of the categories; (d) carrying out said method on the sample; 
(e) visually displaying the frictional noise signal generated as a trace; (f) and comparing the sample's trace with the standard trace 
associated with the category. 
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METHOD, APPARATUS AND SYSTEM FOR ASSESSING HAIR CONDITION 

TECHNICAL FIELD 

This invention relates to an apparatus, a method and a system for assessing the condition 
of hair, in particular assessing the degree of damage in tibe hair. 

BACKGROUND 

In the hair care field it is often iinportant to assess the condition of a consumer's hair. In 
particular it is often valuable to be able to assess the degree of damage sustained by the hair. It is 
known that the surface of a hair fibre becomes rougher when the hair is subjected to damage, for 
instance as a result of bmshing, bleaching, perming, colouring, etc. This reduction in smoothness 
is believed to result from changes in the stmcture of the cuticle, the outermost part of the hair 
fibre. 

It is known to assess roughness, and by implication damage by measuring the degree of 
fiiction generated by subjecting the hair to certain conditions. For instance, ease of combing is 
commonly used as a measure of smoothness. In one combing test the force required to detangle, 
by drawing a comb through, a bimdle of hair fibres is used to assess friction, roughness and 
damage. 

EP-A-965,834 describes friction-measuring equipment for evaluating the effects of 
cosmetics on skin, hair, membranes and eyes. This equipment assesses friction by means of 
deformation of a deformable assembly on a probe. 

JP 63/163143 measures the degree of damage to hair by comparing forward and reverse 
fiiction forces. These forces are measured by means of a torque meter. 

JP 62/273433 measures friction between hairs by passing a fluid in turbulent flow over a 
bundle of hair and measuring friction by detecting pressure loss in the fluid. 

It would be desirable to be able to provide systems that allow the convenient 
measurement and analysis of surface friction of hair. It would also be desirable to provide a 
means of relating this to levels of damage across a range of hair types: 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will now be illustrated with reference to the Figures, which show the 
following. 

Figure 1 is a top cross-sectional view of a preferred device according to the invention. 
Figure 2 is an end view of the same device. 

-1 
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Figure 3 is a side cross-sectional view of the same device. 

Figure 4 is an ejqploded view of the same device. 

Figures 5 to 10 show example traces fix)m six different categories of hair. 

DETAILED DESCRIPTION OF THE INVENTION 

A method 

According to a first aspect of the invention we provide a method for measuring the 
friction generated by a bundle of hair fibres, comprising providing a friction member, drawing tiie 
friction member through the bundle of hair, whereby a frictional noise signal is generated, and 
capturing the frictional noise signal by a noise sensor. Generally the captured noise signal is 
converted to a form that can be displayed. The converted signal is then displayed using display 
means. Such means may include, but is not limited to display screens selected from the group 
consisting of a computer screen, a cathode ray tube device, and a liquid crystal display device. 

In the invention the friction generated by a bundle of hair is measured. The hair may be 
that of any mammal, preferably human, dog, horse, or cat, more preferably human hair. The 
bundle of hair may be a hair sample or switch but is preferably hair growing on the head of a 
consumer. 

In the method it is necessary to use both a friction member and a noise sensor. The 
friction member is drawn through the bundle of hair such that it contacts and passes over the 
surfaces of the individual hairs. This creates friction between the friction member and the hairs. 
We find that the frictional noise generated depends upon the level of friction between the friction 
member and the hair surfaces. 

The friction member is generally formed from rigid material, preferably polymeric 
material. For instance it may be formed from high-density polyethylene (HDPE). 

The friction member is preferably in the form of a comb means having a plurality, 
preferably at least three, and more preferably at least four tines. The comb means is usually 
drawn through the bundle of hair in the mamier usual for a comb. This may be done the subject 
whose hair is being assessed or by another. 

The frictional noise signal generated is captured by means of a frictional noise sensor, 
preferably a microphone. The microphone may for instance be a standard electronic microphone 
or a noise-cancelling microphone. 

Once the frictional noise has been captured it can be displayed and analysed in any 
suitable manner. Preferably a visual display u|iit is also provided and the frictional noise sensed 
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by the sensor is converted to a signal that is then transferred to the visual display unit and 
displayed. It may for instance be displayed in the form of a trace of sound anq)litude versus time. 
This conversion may be achieved using known means. 

Preferably the display of the signal is substantially instantaneous, such that the ftictional 
noise.being generated by drawing the friction member through the bundle of hair is displayed at 
the same time as the friction member is being drawn through the bundle of hair. 

In the method the frictional noise signal displayed may be obtained from a single pass of 
the friction member through the bundle of hair. Alternatively, the friction member may be drawn 
flirough the hair two or more times. Results may be accumulated or averaged. 

While the inventive method provided herein may adequately be performed alone, it may 
ftirther be performed in combination with other methods for assessing hair damage. Such 
additional methods to combined with the method herein may include, but are not limited to; 
intuitive self-assessment by the subject, visual or physical assessment by the subject or another, 
such as a beauty coimselor, assessment using other devices which measures hair damage, 
chemical assessment of the hair, e.g. assessing the amount of broken versus unbroken disulfide 
bonds of cysteine in a subject's hair, and combinations thereof. Suitable hair damage measuring 
methods for use herein include, but are not limited to methods that employ devices that assess 
roughness, and by implication damage by measuring the degree of friction generated by 
subjecting the hair to certain conditions. For instance, ease of combing is commonly used as a 
measure of smoothness. In one combing test the force required to detangle, by drawing a comb 
through, a bundle of hair fibres is used to assess friction, roughness and damage. 

A Device 

The invention also provides, in a second aspect, a device suitable for use in the method of 
the first- aspect The device con5>rises a comb means having a plurality of tines and a frictional 
noise senson The device as a whole is preferably designed so that it is suitable for use in the 
hand. It is often elongate. The comb means is generally placed at one end of an elongate device. 

Preferably the device is provided m at least two separable parts. In this case the first part 
comprises the comb means and the second part comprises a housing that contains the fiictional 
noise sensor and, if required, means for converting the signal detected by the frictional noise 
sensor to a signal transferable to a visual display unit. 

The noise sensor should be close to the comb means to achieve optimum sensitivity to 
frictional noise generated. However, generally it should not be in contact with the comb means. 
Thus protection means are generally provided between the noise sensor and the comb means to 
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prevent contact of the two conqjonents. This may be made from any material that is protective 
and acts to prevent contact between tiie comb means and noise sensor whilst allowing flic passage 
of the ficictional noise signal generated by contact of the comb means with hair. 

For the purposes of detecting flie frictional noise signal generated by comb means and 
hair we find that detection of fitequencies in tiie range from about 50 Hz to about 5 kHz is 
preferred. 

A device according the invention is exemplified in Figures 1 to 4. The device 1 is shown 
as elongate in shape. It has at its fi:ee end 2 a comb means 3 having tines 4. The comb may be 
formed from HDPE. The device 1 may be stored before and in between and after uses, e.g., on a 
magnetic stand. 

The passage of ttie tines through a sanq)le of hair generates fiictional noise that is 
detected by the microphone 5. Between the microphone 5 and tihie comb is protective means 6 
formed from foam, preferably open celled foam. The microphone 5 is connected to a circuit 
board 7, which converts the fiictional noise generated to an electrical signal Aat passes along the 
cable 8 to means (not shown) for converting the signal into a visual display. For ease of use, the 
cable 8 may be situated as retractable. 

The device 1 is constructed such that the microphone 5 detects signals at all times. The 
switch 9 can be switched by pressing Ae switch cover 10 to mdicate that display and/or recordkg 
of the fiictional noise signal should occur. The recording is indicated by an "on/off' LED, whose 
signal is visible from the exterior by means of the light pipe 12. 

The microphone and circuit board are contained m a protective housing 13 that is 
removeably connected with the comb 3. The comb 3 may be removed for mstance by twisting. 
This has the advantage that the comb may be removed for cleaning and replaced wifli a new 
comb. 

Although it is known that there is a relationship between friction generated by combing 
hair and damage to that hair we have found that this is not tiie only significant fector when 
fiictional noise is, as in the invention, used to assess fiiction levels. Frictional noise generation 
gives an accurate indication of fiiction levels but we have found that it is important to determine 
the characteristics of the hair being tested m order to assess whether the increased fiiction is due 
to damage and/or a rough hair surface or to other factors (for example hair curliness). We have 
found that this allows any particular hair sample (e.g. the hair of an individual consumer) to be 
analysed accurately for die level of damage in that particular hair sample. In the invention, 
varying friction and damage levels within a single sample may be observed by means of changes 
in airq>litude as the comb means is passed throu^ the san:q)le. 

-4 
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A System 

Thus according to a third aspect of the invention we provide a system for assessing the 
level of danfiage in a test sample of hair, comprising 

defining a predetemuned nimiber of hair categories H, 

associating with each hair category H a standard trace T representative of the Actional 
noise signal generated when a standard sample in (hat hair categozy is subjected to &e method 
described above, 

assigning the test hair sample to one of the predetemuned categories Ht, 
carrying out the method described above on the sample of hair, 
visually displaying the frictional noise signal generated as a trace on a screen, 
and comparing the saniple's trace Tt with the standard trace T associated with the 
category Ht 

In this system it is necessary to define a number of predetermined categories of hair. 
These categories are defined by their tendency to give fiiction. For instance, in one system, three 
categories: high fiiction, moderate fiiction and low fiiction could be predetermined. 

Hair of various types is then assigned to one of these predetermined categories according 
to relevant factors. These factors may be selected from ethnic origin (for instance if the hair is of 
European, Asian or African origin); waviness (whether the hair is straight, wavy or curly); 
whether the hair has been previously subjected to treatments (penning, bleaching or colouring). 
Thus this aspect of the invention is based at least in part on the realisation that frictional noise 
levels depend not only upon damage levels but on other hair characteristics. 

With each category is associated a standard trace. This trace is an illustration of the 
fiictional noise expected to be generated by a sample of hair in the defined category when 
subjected to the method described above. 

In the system of the invention the hair sample to be tested, which may be a hair switch but 
is generally hair growing on the head of a consumer, is assigned to one of the predefined 
categories according to the factors discussed above. 

The process of the mvention is then carried out on the sample to be tested, generally in 
substantially the same manner as carried out to generate the standard traces above. The fiictional 
noise signal generated is displayed as a trace on a screen and this sample trace is compared with 
the standard trace. It can then be assessed whether the hair sample is more or less damaged than 
would be expected from the characteristics above. 

A significant factor is the amplitude of the fiictional noise generated. In particular, when 
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the trace is presented as a graph of flie relationship between amplitude and time then flie area 
under the curve is generally proportional to the level of friction. 

Thus this system has the advantage that the level of damage in any particular hair sanq)le 
can be accurately assessed whilst taking into account the level of friction to be expected as a result 
of its characteristics. For instance, virgm (untreated) straight hair naturally gives a lower level of 
frictional noise than virgm curly hair. Thus in order to assess the necessity for use of treatment 
products on the hair it is important to predetermine the natural level of frictional noise which 
would be expected for hair of flie relevant category. 

For example, the hair categories illustrated in Figures 5 to 10 may be used as the 
predefined categories and the traces used as flie standard traces in a method according to the 
invention. Figure 5 shows a standard trace for grey permed European hair. Figure 6 shows a 
standard trace for brown curly European hair. Figure 7 shows a standard trace for brown Asian 
hair. Figure 8 shows a standard trace for grey hair. Figure 9 shows a standard trace for brown 
permed and bleached European hair. Figure 10 shows a standard trace for brown virgm European 
hair. The level of fiiction decreases from Figure 5 to Figure 10. This is proportional to the area 
under the trace and, generally, the amplitude of the trace. 

The system can be used by the consumer directly but is preferably applied by an operative 
or adviser, for instance in a store or salon. It is contemplated that after the assessment has been 
made appropriate treatment for the hair may further be proposed. 
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WHAT IS CLAIMED IS: 

1. A method for measuring friction in a bundle of hair, characterized in that it comprises: 

(1) providing a friction member; 

(2) drawing the friction member through the bundle of hair, whereby a frictional noise 
signal is generated; 

(3) capturing the frictional noise signal by a noise sensor. 

2. A method according to claim 1, wherein the bundle of hair is that of a mammalian 
subject; preferably wherein the bundle of hair is that of a subject selected the group consisting of 
a human, a dog, a horse, and a cat; more preferably wherein the bundle of hair is that of a human 
subject 

3. A method according to any preceding claim, further comprising visually displaymg the 
frictional noise signal via display means; preferably wherein the display means is selected from 
the group consisting of a computer screen, a cathode ray tube device, and a liquid crystal display 
device. 

4. A mettiod according to claim 3 in which the frictional noise signal is displayed in the 
form of a trace showing variation of sound amplitude with time. 

5. A method according to any of claims 3 to 4, wherein capturing the frictional noise signal 
by a noise sensor and visually displaying of the frictional noise signal occur simultaneously. 

6. A method according to any preceding claim frirther comprising using the generated 
frictional noise signal to assess degree of damage of the hair. 

7. A method according to any preceding claim, wherein the frictional noise sensor detects 
sound in the frequency range SO Hz to 5 kHz. 

8. A device suitable for use in the method of any of claims 1 to 7, comprising a friction 
member which is a comb means having a plurality, preferably three, more preferably four, tines 
and a frictional noise sensor arranged to capture frictional noise generated by passage of the comb 
means through a bundle of hair. 
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9. A device according to claim 8 in which the tines are fonned from rigid polymeric 
material, preferably high-density polyethylene. 

10. A device according to any of claims 8 to 9, which is formed from two portions that are 
removably attached, the first portion comprising the comb means and the second portion 
containing the frictional noise sensor. 

11. A device according to any of claims 8 to 10 comprising protection means, positioned 
between the comb means and the frictional noise sensor, for preventmg contact between the comb 
means and the frictional noise sensor; preferably wherein said protection means is fonned from 
foam. 

12. A device according to any of claims 8 to 11, wherein the frictional noise sensor is a 
microphone. 

13. A system for assessing the level of damage in a test sample of hair, comprising 
defining a predetermined number of hair categories H, 

associating with each hair category H a standard trace T representative of the frictional 
noise signal generated when a standard sample in that hair category is subjected to the method of 
any of claims 1 to 7, 

assigning the test hair sample to one of the predetermined categories Ht, 
carrying out the method of any of claims 1 to 7 on the test sample of hair, 
visually displaying the frictional noise signal generated as a trace on a display screen, 
and comparing the sample's trace Tt with the standard trace T associated with the 
category Ht. 

14. A system according to claim 13 which comprises defining at least three different 
predetermined categories H each associated with a different trace T. 

15. A system according to any of claims 13 to 14, wherein the assignment of the test hair 
sample to one of the predetermined categories is carried out by taking into account any one or 
more of the following factors: ethnic origin, waviness and past hair treatments. 
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16. A system according to any of clainis 13 to 15 in which the test hair sanq)Ie is hair 
growing on the head of the subject 
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category is subjected to said method; (c) assigning the sample to one of the categories; (d) carrying out said method on the sample; 
(e) visually displaying the frictional noise signal generated as a trace; (f) and comparing the sample's trace with the standard trace 
associated with the category. 



wo 02/24071 A3 lilliiiliilllllliiiiliUIUlin 



(88) Date of publication of the international search report: 

27 June 2002 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular isstie of the PCT Gazette. 



PCT/US 01/42265 



A. CLASSinCATION OF SUBJECT MATTER 

IPC 7 A61B5/107 ..fi01N19/02 



According to International Patent Classificalion (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61B GOIN 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Etectronic data base consulted during the Intematbnai search (name of data base and, where practical, search terms used) 

PAJ, EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, wHh Indication, where approprlale. of the relevant passages 



Relevant to datm No. 



PATENT ABSTRACTS OF JAPAN 

vol. 018, no. 018 (P-1673), 

12 January 1994 (1994-01-12) 

& JP 05 256631 A (POLA CHEM IND INC), 

5 October 1993 (1993-10-05) 
the whole document 

DE 27 19 482 A (HENKEL KUA) 
9 November 1978 (1978-11-09) 
the whole document 

PATENT ABSTRACTS OF JAPAN 
vol. 012, no. 429 (P-785), 
14 November 1988 (1988-11-14) 

6 JP 63 163143 A (NEC CORP), 
6 July 1988 (1988-07-06) 
abstract 



1-16 



1-16 



1-16 



Further documents are listed In the continuation of box C. 



Patent family members are listed in annex. 



" Special categories of dted documents : 

'A* document defining the general state of the art which is not 

considered to be of particular relevance 
'E' earfier document but published on or after the International 

filing date 

*L' document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disdosure. use, exhibition or 
other means 

'P* docunnent published priorto the international filing date but 



■T* later document published after the International filing dale 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

invention 

*X* document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventhre step when the document is talcen alone 

'Y' document of particular relevance; the claimed Invention 
cannot be considered to involve an inventive step when the 
dcxiument Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 



Date of the actual completion of the international search 

27 February 2002 


Dale of mailing of the international search report 

07/03/2002 


Name and mailing address of the ISA 

European Patent Office, P.B. 5618 Patentlaan 2 
NL-2280HVRt|swijk 
Tel. (i>3l -70) 340-204a Tx. 31 651 epo nl. 
Fax: (♦31-70) 340-3016 


Authorized officer 

Bern as, Y 



Foim PCT/ISA/210 (socond sheet) (July 1992) 



page 1 of 2 



IntenwtK Appiieaiion No 



PCT/US 01/42265 



C.(Centlmi«ien) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


Cttation ol documenu wflh fndication.wtiere appropriate, of the relevani passages 


Relevant to daim No. 


A 


EP 0 965 834 A (ROCHER YVES BIOLOG 
VEGETALE ;ASSERIN JEROME (FR); ZAHOUANI 
HASSAN) 22 December 1999 (1999-12-22) 
the whole document 


1 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 012, no. 156 (P-701), 

13 May 1988 (1988-05-13) 

& JP 62 273433 A (SHISEIDO CO LTD), 

27 November 1987 (1987-11-27) 

abstract 


1 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 006, no. 082 (P-116), 

20 Hay 1982 (1982-05-20) 

& JP 57 017860 A (SHINMEIWA KOGEI KK), 

29 January 1982 (1982-01-29) 

abstract 


1 



Foim PCT/ISA/210 (continuation ol second sheet) (July 1992) 



page 2 of 2 



tnfort..dtion on patent family members 



• •tvmiiaiiw «ppiiCBtitf n nu 

PCT/US 01^42265 



Patent document 
died in search report 



Publication 
date 



Patent family 
member(s) 



Putilication 
date 



OP 05256631 



DE 2719482 



JP 63163143 



EP 0965834 



A 05-10-1993 JP 
A 09-11-1978 DE 



2941114 B2 
2719482 Al 



06-07-1988 NONE 



22-12-1999 FR 
EP 



2780160 Al 
0965834 Al 



JP 62273433 A 27-11-1987 JP 
JP 57017860 A 29-01-1982 NONE 



2526035 B2 



25-08-1999 
09-11-1978 



24-12-1999 
22-12-1999 



21-08-1996 



Form PCT/iSA/2tO (patent family annex) (July 1992) 



